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DETAILED ACTION 
Election/Restrictions 

Restriction to one of the following inventions is required under 35 U.S.C. 121: 

I. Claims 1-49 and 71-93, drawn to a process for producing light olefins, 
classified in class 585, subclass 638. 

II. Claims 50-70, drawn to a process for producing alcohols, classified in 
class 518, subclass 700. 

The inventions are distinct, each from the other because of the following reasons: 

Inventions I and II are directed to related processes. The related inventions are 
distinct if the inventions as claimed do not overlap in scope, i.e., are mutually exclusive; 
the inventions as claimed are not obvious variants; and the inventions as claimed are 
either not capable of use together or can have a materially different design, mode of 
operation, function, or effect. See MPEP § 806. 05G). In the instant case, the inventions 
as claimed have different effect. Invention I is directed to producing light olefins 
whereas Invention II is directed to producing alcohols. 

Because these inventions are distinct for the reasons given above and have 
acquired a separate status in the art because of their recognized divergent subject 
matter, restriction for examination purposes as indicated is proper. 

During a telephone conversation with Mr. Frank Reid on December 19, 2005 a 
provisional election was made with traverse to prosecute the invention of Group I, 
claims 1-49 and 71-93. Affirmation of this election must be made by applicant in 
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replying to this Office action. Claims 50-70 are withdrawn from further consideration by 
the examiner, 37 CFR 1.142(b), as being drawn to a non-elected invention. 

Applicant is reminded that upon the cancellation of claims to a non-elected 
invention, the inventorship must be amended in compliance with 37 CFR 1.48(b) if one 
or more of the currently named inventors is no longer an inventor of at least one claim 
remaining in the application. Any amendment of inventorship must be accompanied by 
a request under 37 CFR 1.48(b) and by the fee required under 37 CFR 1.1 7(i). 

Information Disclosure Statement 

The IDS filed August 24, 2004 indicates that there are two pages. However, only 
the first page is on file as having been received. If there is a page two, please provide 
the second page. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1, 2, 17, 18, 24, and 25 are rejected under 35 U.S.C. 102(b) as being 
anticipated by U.S. Patent 6,441,262 to Fung et al. (hereinafter Fung). 

The reference to Fung teaches a process for converting an oxygenate feed to an 
olefin product comprising contacting an alcohol feed containing a mixture of methanol, 
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ethanol, propanol, and butanol with a molecular sieve catalyst in an alcohol contact 
zone under conditions effective to produce olefins (e.g., ethylene, propylene). The 
alcohol feed may contain from about 1-90 wt% methanol, from about 5-90 wt% ethanol, 
from about 5-90 wt% propanol, and from about 5-90 wt% butanol. See col. 3, lines 12- 
39 and col. 4, lines 20-35. The alcohol contacted catalyst is then directed to the 
oxygenate conversion reactor where it is contacted with at least one oxygenate to 
produce olefins (col. 11, lines 1-9). The oxygenate, preferably methanol, is added at 
one more points to the oxygenate conversion reactor and/or to the catalyst feed from 
the alcohol contact zone (col. 5, lines 1-11). The molecular sieve catalyst is selected 
from SAPO-5, SAPO-17, SAPO-18, SAPO-20, SAPO-34, SAPO-44, SAPO-56, the 
metal containing forms of each thereof, or mixtures thereof. Additional molecular sieve 
materials (e.g., ZSM-5) can be included as a part of the SAPO catalyst composition or 
they can be used as separate molecular sieve catalysts in admixture with the SAPO 
catalyst. See col. 7, lines 12-45 and col. 9, lines 9-26. Conventional separation means 
are used to separate the desired olefins, such as ethylene and propylene, into individual 
fractions. These olefins are then polymerized to form polyethylene and polypropylene 
as desired. See col. 1 1 , lines 21-39 and Figure 1 . 

The alcohol contact zone is deemed to anticipate claim 1 of the present invention 
wherein an alcohol-containing stream comprises methanol, ethanol, a C3 alcohol and a 
C4 alcohol. 

The step wherein the alcohol contacted catalyst is directed to the oxygenate 
conversion reactor wherein it is contacted with methanol is deemed to anticipate claim 2 
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of the present invention wherein a methanol-containing stream and a fuel alcohol- 
containing stream are combined to form the alcohol-containing stream. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

This application currently names joint inventors. In considering patentability of 

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 

the various claims was commonly owned at the time any inventions covered therein 

were made absent any evidence to the contrary. Applicant is advised of the obligation 

under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 

not commonly owned at the time a later invention was made in order for the examiner to 

consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 

prior art under 35 U.S.C. 103(a). 
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Claims 8-16 and 19-23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent to Fung et al. (hereinafter Fung). 

The reference to Fung teaches a process for converting an oxygenate feed to an 
olefin product comprising contacting an alcohol feed containing a mixture of methanol, 
ethanol, propanol, and butanol with a molecular sieve catalyst in an alcohol contact 
zone under conditions effective to produce olefins (e.g., ethylene, propylene). The 
alcohol feed may contain from about 1-90 wt% methanol, from about 5-90 wt% ethanol, 
from about 5-90 wt% propanol, and from about 5-90 wt% butanol. See col. 3, lines 12- 
39 and col. 4, lines 20-35. The alcohol contacted catalyst is then directed to the 
oxygenate conversion reactor where it is contacted with at least one oxygenate to 
produce olefins (col. 11, lines 1-9). The oxygenate, preferably methanol, is added at 
one more points to the oxygenate conversion reactor and/or to the catalyst feed from 
the alcohol contact zone (col. 5, lines 1-11). The molecular sieve catalyst is selected 
from SAPO-5, SAPO-17, SAPO-18, SAPO-20, SAPO-34, SAPO-44, SAPO-56, the 
metal containing forms of each thereof, or mixtures thereof. Additional molecular sieve 
materials (e.g., ZSM-5) can be included as a part of the SAPO catalyst composition or 
they can be used as separate molecular sieve catalysts in admixture with the SAPO 
catalyst. See col. 7, lines 12-45 and col. 9, lines 9-26. Conventional separation means 
are used to separate the desired olefins, such as ethylene and propylene, into individual 
fractions. These olefins are then polymerized to form polyethylene and polypropylene 
as desired. See col. 1 1 , lines 21-39 and Figure 1 . 
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Fung does not teach the exact same claimed range amount of methanol, ethanol, 
propanol, and butanol contained in the alcohol feed nor the weight ratio of methanol to 
C2-C4 alcohol. However, overlapping ranges have been held to be prima facie 
evidence of obviousness. It would have been obvious to one having ordinary skill in the 
art at the time the invention was made to have modified the teachings of Fung by 
selecting the portion of Fung's weight percent range for each alcohol component that 
corresponds to the claimed range. In re Malagari, 182 USPQ 549 (CCPA 1974). 

Fung, also, does not teach the claimed weight ratio of ethylene to propylene. In 
light of Fung teaching overlapping wt% range of each alcohol component, it is expected 
that the weight ratio of ethylene to propylene produced by the process of Fung would 
overlap with the present claimed range. Moreover, Fung teaches one may vary the 
desired olefin product by employing greater proportion of the corresponding alcohol in 
the feed (e.g., greater proportion of ethanol results in additional ethylene in the olefin 
product). See specifically col. 2, line 66 to col. 3, line 1 1 and col. 4, lines 26-30. 

Claims 3-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over U.S. 
Patent to Fung et al. (hereinafter Fung) as applied to claims 8-16 and 19-23 above, and 
further in view of U.S. Patent 4,822,825 to Bhattacharya et al. (hereinafter 
Bhattacharya), U.S. Patent 4,751, 248 to Lin et al. (hereinafter Lin), U.S. Patent 
4,752,263 to Stevens et al. (hereinafter Stevens) and U.S. Patent 6,114,279 to Fukui et 
al. (hereinafter Fukui). 

The teachings of Fung are as discussed above. 
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Fung does not teach the conversion of syngas to methanol and fuel alcohol and 
nor the catalysts for said conversion. 

The reference to Bhattacharya teaches a method for producing a mixture of 
lower aliphatic alcohols from syngas in the presence of a catalyst comprising ZSM-5 
(col. 2, lines 19-45). 

The reference to Lin teaches a method for converting syngas to aliphatic alcohols 
containing at least two carbon atoms comprising the steps of passing the syngas 
through a first catalyst zone comprising Co and MgO/ZnO and then through a second 
catalyst zone comprising Cu/ZnO/AI 2 0 3 . See col. 1, lines 25-60. 

The reference to Stevens teaches a process for producing mixed alcohols from 
syngas in the presence of a catalyst comprising Co/MoS 2l an alkali promoter, and a co- 
catalyst metal selected from Co, Ni, and Fe. The process is highly selective to 
producing C2-5 aliphatic alcohols while selectivity to methanol is low. See col. 3, lines 
35-45; col. 4, lines 33-41; and col. 5, lines 10-17. 

The reference to Fukui teaches a catalyst for methanol synthesis comprising 
copper, zinc, and aluminum oxides (see Abstract). 

It is well known and conventional in the art to convert syngas to various alcohols 
depending on the catalyst and other factors employed. Therefore, it would have been 
obvious to one having ordinary skill in the art at the time the invention was made to 
have modified the process of Fung by including the sources of methanol and higher 
alcohols from conversion of syngas in the presence of appropriate catalysts as taught 
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by Bhattacharya, Lin, and Stevens because these are well known and conventional 
sources. 

Claims 26-49 and 71-93 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent to Fung et al. (hereinafter Fung) in view of U.S. Patent 
4,822,825 to Bhattacharya et al. (hereinafter Bhattacharya), U.S. Patent 4,751, 248 to 
Lin et al. (hereinafter Lin), U.S. Patent 4,752,263 to Stevens et al. (hereinafter Stevens) 
and U.S. Patent 6,1 14,279 to Fukui et al. (hereinafter Fukui). 

The reference to Fung teaches a process for converting an oxygenate feed to an 
olefin product comprising contacting an alcohol feed containing a mixture of ethanol, 
propanol, and butanol with a molecular sieve catalyst in an alcohol contact zone under 
conditions effective to produce olefins (e.g., ethylene, propylene). The alcohol feed may 
contain from about 1-90 wt% methanol, from about 5-90 wt% ethanol, from about 5-90 
wt% propanol, and from about 5-90 wt% butanol. See col. 3, lines 12-39 and col. 4, 
lines 20-35. The alcohol contacted catalyst is then directed to the oxygenate 
conversion reactor where it is contacted with at least one oxygenate to produce olefins 
(col. 11, lines 1-9). The oxygenate, preferably methanol, is added at one more points to 
the oxygenate conversion reactor and/or to the catalyst feed from the alcohol contact 
zone (col. 5, lines 1-11). The molecular sieve catalyst is selected from SAPO-5, SAPO- 
17, SAPO-18, SAPO-20, SAPO-34, SAPO-44, SAPO-56, the metal containing forms of 
each thereof, or mixtures thereof. Additional molecular sieve materials (e.g., ZSM-5) 
can be included as a part of the SAPO catalyst composition or they can be used as 
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separate molecular sieve catalysts in admixture with the SAPO catalyst. See col. 7, 
lines 12-45 and col. 9, lines 9-26. Conventional separation means are used to separate 
the desired olefins, such as ethylene and propylene, into individual fractions. These 
olefins are then polymerized to form polyethylene and polypropylene as desired. See 
col. 11, lines 21-39 and Figure 1. 

The Fung reference can be interpreted in two ways. The first interpretation is 
that the alcohol feed comprising a mixture of ethanol, propanol and butanol (see 
specifically col. 3, lines 26-29) is equivalent to the present claimed fuel alcohol- 
containing stream. The separate methanol feed which is directed to the oxygenate 
conversion reactor is equivalent to the present claimed methanol-containing stream. 
So, the step wherein a mixture of the alcohol contacted catalyst and methanol is 
directed to the oxygenate conversion reactor (see specifically col. 11, lines 1-9) is 
deemed to read upon the present claimed combination of a methanol-containing stream 
and a fuel alcohol-containing stream. It is the position of the examiner that the alcohol 
contact catalyst from the alcohol contact zone would include unreacted alcohol 
components (e.g., methanol, ethanol, propanol, and butanol) in addition to the olefin 
products. 

The second interpretation of Fung is that the alcohol feed comprising methanol, 
ethanol, propanol, butanol (see specifically col. 3, lines 26-30 and col. 4, lines 20-22) is 
equivalent to the present claimed combined methanol-containing stream and fuel 
alcohol-containing stream. 
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Fung does not teach separate the source of the methanol stream and the source 
of the alcohol stream. 

The reference to Bhattacharya teaches a method for producing a mixture of 
lower aliphatic alcohols from syngas in the presence of a catalyst comprising ZSM-5 
(col. 2, lines 19-45). 

The reference to Lin teaches a method for converting syngas to aliphatic alcohols 
containing at least two carbon atoms comprising the steps of passing the syngas 
through a first catalyst zone comprising Co and MgO/ZnO and then through a second 
catalyst zone comprising Cu/ZnO/AI 2 0 3 . See col. 1, lines 25-60. 

The reference to Stevens teaches a process for producing mixed alcohols from 
syngas in the presence of a catalyst comprising Co/MoS 2 , an alkali promoter, and a co- 
catalyst metal selected from Co, Ni, and Fe. The process is highly selective to 
producing C2-5 aliphatic alcohols while selectivity to methanol is low. See col. 3, lines 
35-45; col. 4, lines 33-41; and col. 5, lines 10-17. 

The reference to Fukui teaches a catalyst for methanol synthesis comprising 
copper, zinc, and aluminum oxides (see Abstract). 

It is well known and conventional in the art to convert syngas to various alcohols 
depending on the catalyst and other factors employed. Therefore, it would have been 
obvious to one having ordinary skill in the art at the time the invention was made to 
have modified the process of Fung by including the sources of methanol and higher 
alcohols from conversion of syngas in the presence of appropriate catalysts as taught 
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by Bhattacharya, Lin, and Stevens because these are well known and conventional 
sources. 

Also, it is within the level of a skilled artisan to combine the methanol-containing 
stream with the fuel alcohol-containing stream in view of Fung teaching the relative 
amounts of ethylene and propylene produced by the oxygenate to olefin conversion 
process is in part dependent upon the composition of the alcohol feed. 

With respect to the claimed range amount of methanol, ethanol, propanol, and 
butanol and the weight ratio of methanol to C2-C4 alcohol, overlapping ranges have 
been held to be prima facie evidence of obviousness. It would have been obvious to . 
one having ordinary skill in the art at the time the invention was made to have modified 
the teachings of Fung by selecting the portion of Fung's weight percent range for each 
alcohol component that corresponds to the claimed range. In re Malagari, 182 USPQ 
549 (CCPA 1974). 

With respect to the claimed weight ratio of ethylene to propylene, in light of Fung 
teaching overlapping wt% range of each alcohol component, it is expected that the 
weight ratio of ethylene to propylene produced by the process of Fung would overlap 
with the present claimed range. Moreover, Fung teaches one may vary the desired 
olefin product by employing greater proportion of the corresponding alcohol in the feed 
(e.g., greater proportion of ethanol results in additional ethylene in the olefin product). 
See specifically col. 2, line 66 to col. 3, line 1 1 and col. 4, lines 26-30. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to In Suk Bullock whose telephone number is 571-272- 
5954. The examiner can normally be reached on Monday - Friday 6:00-2:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Glenn Caldarola can be reached on 571-272-1444. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21.7-9197 (toll-free). 



I.B. 



Walter D.Grfffin 
Primary Examiner 



